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(54) ORGANIC ELECTRIC HELD LIGHT-EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element 
which has a sufficient luminance, which is superior in a stability and 
durability, and in which realization of a large area is possible and 
manufacturing is easy. 

SOLUTION: In the electric field light-emitting element constituted 
of one or plural organic compound layers pinched between a pair of 
electrodes at least one of which is transparent or semi- 
transparent, at least one layer of the organic compound layer 
contains not less than one kind of hole transporting polyester 
composed of repetition units to contain at least one kind selected 
from a structure shown by formulae (1-1) and (1-2) as a part 
structure. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]ln electroluminescence devices which comprise one or more organic compound layers pinched by inter-electrode 
[ of a couple transparent / at least one side / or translucent ], Organic electroluminescence devices containing one or more 
sorts of hole transportability polyester which consists of a repeating unit in which at least one layer of this organic 
compound layer contains as a substructure at least one sort chosen from structure shown by a following genera! formula 
(1-1) and (I-2). 
[Formula 1] 



[Ar into a general formula (1-1) (I-2), A fused aromatic ring with 2-10 aromatic rings which are not replaced [ a polynuclear 
aromatic ring with 3-10 aromatic rings which are not replaced / the aromatic ring which is not replaced / substitution or/, 
substitution, or /, substitution or ] is expressed, X expresses the divalent aromatic group which is not replaced 
[ substitution or ], and k expresses 0 or 1. ] 

[Claim 2]Said organic compound layer comprises a hole transporting bed and a luminous layer at least, The organic 
electroluminescence devices according to claim 1 which contain one or more sorts of hole transportability polyester which 
consists of a repeating unit in which this hole transporting bed contains as a substructure at least one sort chosen from 
structure shown by said general formula (1-1) and (I-2), and are characterized by things. 

[Claim 3]lt is constituted only from a luminous layer by said organic compound layer, and this luminous layer, The organic 
electroluminescence devices according to claim 1 which contain one or more sorts for hole transportability polyester which 
consists of a repeating unit which contains as a substructure at least one sort chosen from structure shown by said 
general formula (1-1) and (I-2), and are characterized by things. 

[Claim 4]The organic electroluminescence devices according to claim 3, wherein said luminous layer includes charge 
transport nature material. 

[Claim 5]Hole transportability polyester which consists of a repeating unit which contains as a substructure at least one 
sort chosen from structure shown by said general formula (1-1) and (I-2), The organic electroluminescence devices 
according to any one of claims 1 to 4 being hole transportability polyester shown by following general formula (II) or (III). 
[Formula 2] 
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[General formula (II) or (III) Naka, and A express at least one sort chosen from the structure shown by the above- 
mentioned general formula (1-1) and (I-2), R expresses the aralkyl group which is not replaced [ the aryl group which is not 
replaced / a hydrogen atom, an alkyl group, substitution, or/, substitution, or], Y expresses dihydric alcohol residue, and Z 
expresses divalent carboxylate residue, and B and B\ They are basis-0-(Y-0) m-R or basis-O-(Y-O) m-CO-Z-CO-O- 
R' (here) independently, respectively. It has the same meaning, R' expresses the aralkyl group which is not replaced [ the 
aryl group which is not replaced / an alkyl group, substitution, or /, substitution, or ] that R, Y, and Z described above, and 
m expresses the integer of 1-5. It expresses, m expresses the integer of 1-5, and p expresses the integer of 5-5,000. ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the organic electroluminescence devices using specific hole transportability 

polyester in detail about organic electroluminescence devices (henceforth an "organic EL device"). 

[0002] 

[Description of the Prior Art]Electroluminescence devices (it is hereafter described as a "EL element") are all the solid 
state components of self-luminescence. 

Since visibility is high and strong also against a shock, application is expected widely. 

Although what used the inorganic fluophor is in use, since the volts alternating current beyond 200V is required for a drive, 
a manufacturing cost is high, and luminosity has problems, such as imperfection, now. 

[0003]On the other hand, although it started using single crystals, such as anthracene, at first, when it was a single crystal, 
thickness is as thick as about 1 mm, and the driver voltage beyond 100V was required for the EL element research using 
an organic compound. Therefore, thin film-ization by vacuum deposition is tried (ThinSolid Films, Vol.94,171 (1982)). 
However, since the thin film obtained by this method still had driver voltage as high as 30V, and the density of the electron 
and hole career in a film was low and the generation probability of the photon by the recombination of a career was low, 
sufficient luminosity was not obtained. 

[0004]However, in the EL element of the functional discrete type which laminated the thin film of a hole transportability 
organicity low molecular weight compound and a fluorescence nature organicity low molecular weight compound with 
electron transportation ability one by one with the vacuum deposition method in recent years, That from which high- 
intensity [ more than 1000 cd/m 2 ] is obtained is reported by the about [ 10V ] low voltage (Appl.Phys.Lett., Vol.51 ,913 
(1987)), and research and development of the EL element of a lamination type have been performed actively since then. 
[0005]However, in this type of EL element, in order to be easy to produce a pinhole in order to form a thin film of 0.1 
micrometer or less in two or more deposition processes, and to obtain sufficient performance, it is required to control 
thickness by the bottom of the conditions managed severely. Therefore, there is a problem that productivity is low and 
large-area-izing is difficult. Since this EL element is driven with high current density called several mA/cm 2 , it generates a 
lot of Joule heat. For this reason, the hole transportability low molecular weight compound and fluorescence nature 
organicity low molecular weight compound which were produced by vacuum evaporation by the amorphous vitreous state 
crystallized gradually, at the end, it dissolved, many phenomena in which a fall and dielectric breakdown of luminosity 
arose were seen, and it also had the problem that the life of an element fell as a result. 

[0006]Use the starburst amine from which an amorphous vitreous state stable as a hole carrying material is acquired for 
solution of the problem about the thermal stability of an EL element, or Then, (collection of 40th applied-physics relation 
union lecture meeting drafts 30 a-SZK-14 (1993) etc.), The EL element which used the polymer which introduced the 
triphenylamine into the side chain of polyphosphazene (collection of 42nd polymers debate drafts 20J21 (1993)) is 
reported. However, since these energy barriers that originate in the ionization potential of a hole carrying material if 
independent exist, the hole pouring nature from the anode or hole pouring nature to a luminous layer is not satisfied. In 
the case of the former starburst amine, since solubility is small, in the case of that it is difficult for refining to raise purity 
difficultly and the latter polymer, problems - high current density is not obtained and sufficient luminosity is not obtained - 
also exist. 

[0007]On the other hand aiming at solution of these problems, research and development are furthered also about the EL 
element of layer structure, Use conductive polymers, such as poly (p-phenylenevinylene), or (Nature, Vol.357, 477 (1992), 
etc.), Although the element (collection of 38th applied-physics relation union lecture meeting drafts 31 p-G-12 (1991)) 
which mixed an electron transport material and the fluorochrome into the hole transportability polyvinyl carbazole is 
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proposed, luminosity, luminous efficiency, etc. are still less than the lamination type EL element using an organic low 

molecular weight compound. 

[0008] 

[Problem(s) to be Solved by the lnvention]This invention solves many problems in said former, and makes it a technical 
problem to attain the following purposes, namely, — the purpose of this invention has sufficient luminosity, and is excellent 
in stability and endurance, and large-area-izing is possible for it - manufacture - it is in providing an easy organic EL 
device. 
[0009] 

[Means for Solving the Problem]Hole transportability polyester which contains as a substructure at least one sort chosen 
from structure shown by a following general formula (1-1) and (I-2) as a result of examining a hole carrying material 
wholeheartedly, in order to attain the above-mentioned purpose, It finds out having the hole pouring characteristic suitable 
as an organic EL device, Hall mobility, and thin-film-forming ability, and came to complete this invention. Namely, at least 
one side is what comprises one or more organic compound layers pinched by inter-electrode [ of a transparent or 
translucent couple ], At least one layer of an organic compound layer is an organic EL device containing at least one sort 
of hole transportability polyester which consists of a repeating unit which contains as a substructure at least one sort 
chosen from structure shown by a following general formula (1-1) and (I-2). 
[Formula 3] 



[Ar into a general formula (1-1) (i-2), A fused aromatic ring with 2-10 aromatic rings which are not replaced [ a polynuclear 
aromatic ring with 3-10 aromatic rings which are not replaced / the aromatic ring which is not replaced / substitution or /, 
substitution, or /, substitution or ] is expressed, X expresses the divalent aromatic group which is not replaced 
[ substitution or J, and k expresses 0 or 1 . ] 

[0010]As this hole transportability polyester, the polyester shown by following general formula (II) or (III) can be mentioned 

suitably. 

[Formula 4] 



[General formula (II) or (III) Naka, and A express at least one sort chosen from the structure shown by the above- 
mentioned general formula (M) and (I-2), R expresses the aralkyl group which is not replaced [ the aryl group which is not 
replaced / a hydrogen atom, an alkyl group, substitution, or /, substitution, or ], Y expresses dihydric alcohol residue, and Z 
expresses divalent carboxylate residue, and B and B\ It is basis-O-(Y-O) m-R or basis-0-(Y-0) m-CO-Z-CO-O-R' (here) 
independently, respectively. It has the same meaning, R' expresses the aralkyl group which is not replaced [ the aryl 
group which is not replaced / an alkyl group, substitution, or /, substitution, or ] that R, Y, and Z described above, and m 
expresses the integer of 1-5. It expresses, m expresses the integer of 1-5, and p expresses the integer of 5-5,000. ] 
[001 1]ln an organic EL device of this invention, an organic compound layer, a thing of a functional discrete type - for 
example, it comprising a hole transporting bed and a luminous layer at least, and, A thing containing hole transportability 
polyester which consists of a repeating unit which contains as a substructure at least one sort chosen from structure by 
which this hole transporting bed is shown by said general formula (1-1) and (I-2), It comes to comprise [ only a luminous 
layer ] what combines carrier transport ability and luminescence ability, i.e., an organic compound layer, Any may be 




(1-2) 
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sufficient although hole transportability polyester which consists of a repeating unit which contains as a substructure at 
least one sort chosen from structure by which this luminous layer is shown by said general formula (1-1) and (I-2) is 
contained. 

[0012]ln an organic EL device of this invention, when an organic compound layer comprises only a luminous layer, charge 
transport nature material (above hole carrying materials other than specific hole transportability polyester, an electron 
transport material) may also be included in this luminous layer 
[0013] 

[Embodiment of the lnvention]lt comprises one or more organic compound layers pinched by inter-electrode [ of the 
couple which consists of the anode that the organic EL device of this invention has at least transparent one side, or 
translucent and negative pole J, The hole transportability polyester in which at least one layer of this organic compound 
layer consists of repeating units which contain as a substructure at least one sort chosen from the structure shown by a 
following general formula (1-1) and (I-2). It contains one or more sorts of (it only being hereafter called "hole transportability 
polyester"). The organic EL device of this invention is having a layer containing said hole transportability polyester, has 
sufficient luminosity and is excellent in stability and endurance. By using said hole transportability polyester, large-area- 
izing is possible and it can manufacture easily. 
[0014] 
[Formula 5] 




(1-2) 



[0015]Ar expresses a fused aromatic ring with 2-10 aromatic rings which are not replaced [ a polynuclear aromatic ring 
with 3-10 aromatic rings which are not replaced / the aromatic ring which is not replaced / substitution or /, substitution, 
or /, substitution, or ] into a general formula (1-1) (I-2). As a substituent, the aryl group which is not replaced [ an alkyl 
group, an alkoxy group, a substituted amino group, a halogen atom, substitution or], an aralkyl group, etc. are mentioned. 
As an alkyl group, the thing of the carbon numbers 1-10 is preferred, for example, a methyl group, an ethyl group, a propyl 
group, an isopropyl group, etc. are mentioned. As an alkoxyl group, the thing of the carbon numbers 1-10 is preferred, for 
example, a methoxy group, an ethoxy basis, a propoxy group, an isopropoxy group, etc. are mentioned. As an aryl group, 
the thing of the carbon numbers 6-20 is preferred, the thing of the carbon numbers 7-20 is preferred as an aralkyl group to 
which a phenyl group, a toluyl group, etc. are mentioned, for example, benzyl, a phenethyl group, etc. are mentioned. As a 
substituent of a substituted amino group, an alkyl group, an aryl group, an aralkyl group, etc. are mentioned, and an 
example is as above-mentioned. As a substituent of a substitution aryl group and a substitution aralkyl group, a hydrogen 
atom, an alkyl group, an alkoxy group, a substituted amino group, a halogen atom, etc. are mentioned. 
[001 6]X express a divalent aromatic group which is not replaced [ substitution or ] into a general formula (1-1) (I-2), and a 
basis specifically chosen from following formula (1) - (7) is mentioned. 
[0017] 
[Formula 6] 




(1) (2) (3) (4) 




(5) (6) (7) 



[0018]R 3 among formula (1) - (7) A hydrogen atom, the alkyl group of the carbon numbers 1-4, Express the aralkyl group 
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which is not replaced [ the phenyl group which is not replaced / substitution or/, substitution or ], and R 4 - R 10 . Expressing 
independently the aralkyl group which is not replaced [ the phenyl group which is not replaced / a hydrogen atom, the alkyl 
group of the carbon numbers 1-4, the alkoxyl group of the carbon numbers 1-4, substitution, or /, substitution, or ], or a 
halogen atom, respectively, a means 0 or 1 and V expresses the basis chosen from following formula (8) - (17). b means 
the integer of 1-10 among (8) - (17), and c means the integer of 1-3. 
[0019] 
[Formula 7] 



-(CHA- -C{CHj t - -O- -S- 

(8) (9) (10) (11) 

-<3> YD 

'> — f -C(CF^- -Sl(CHJ a - 

(12) (13) (14) (15) 

(16) (17) 



[0020]Especially when X has the biphenylene structure shown with the following structural formula (A) or (B), As reported 
to "The Sixth International Congress on Advances in Non-impact Printing Technologies, 306" (1990), From polymer with 
high mobility being obtained, it is especially desirable. 
[0021] 
[Formula 8] 

HjC CHs 

^OmO^ -O-O- 

(A) (B) 

[0022]k expresses 0 or 1 into a general formula (1-1) (I-2). 

[0023]Hereafter, an example of structure shown by a general formula (1-1) and (I-2) is shown. This invention is not 
necessarily limited to these examples. In a table, the structure numbers 1-40, 72-100 show an example of structure shown 
by a general formula (1-1), and the structure numbers 41-71 , 101-124 show an example of structure shown by a general 
formula (I-2). 
[0024] 
[Table 1] 
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[0025] 
[Table 2] 
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[0026] 
[Table 3] 
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[Table 4] 
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[Table 5] 
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Table 6] 
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[Table 7] 
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[0035]As hole transportability polyester which consists of a repeating unit which contains as a substructure at least one 
sort chosen from the structure shown by a general formula (1-1) and (I-2), the hole transportability polyester shown by 
following general formula (II) or (III) is used suitably. 
[0036] 
[Formula 9] 



(II) 



(m> 



[0037]General formula (II) or (III) Naka, and A express at least one sort chosen from structure shown by the above- 
mentioned general formula (1-1) and (I-2), and two or more kinds of structures A may be included in one polymer. 
[0038]R expresses an aralkyl group which is not replaced [ an aryl group which is not replaced / a hydrogen atom, an alkyl 
group, substitution, or/, substitution, or ] among general formula (II) or (III). As an alkyl group, a thing of the carbon 
numbers 1-10 is preferred, for example, a methyl group, an ethyl group, a propyl group, an isopropyl group, etc. are 
mentioned. As an aryl group, a thing of the carbon numbers 6-20 is preferred, a thing of the carbon numbers 7-20 is 
preferred as an aralkyl group to which a phenyl group, a toluyl group, etc. are mentioned, for example, benzyl, a phenethyl 
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group, etc. are mentioned. As a substituent of a substitution aryl group and a substitution aralkyl group, a hydrogen atom, 

an alky! group, an alkoxy group, a substituted amino group, a halogen atom, etc. are mentioned. 

[0039]General formula (II) or (III) Naka, B, and B' expresses basis-0-(Y-0) m-R or basis-O-(Y-O) m-CO-Z-CO-O-R' 

independently, respectively. Although R, Y, and Z have the thing and the meaning here, R' expresses an aralkyl group 

which is not replaced [ an aryl group which is not replaced / an alkyl group, substitution, or / substitution, or ], m expresses 

an integer of 1-5 and p expresses an integer of 5-5,000, it is the range of 10-1,000 preferably. 

[0040]Y expresses dihydric alcohol residue among general formula (II) or (III), and Z expresses divalent carboxylate 

residue. A basis as which Y and Z were specifically chosen from following formula (18) - (24) is mentioned. 

[0041] 

[Formula 10] 



[0042]R 11 and R 12 among formula (18) - (24), Independently, respectively A hydrogen atom, the alkyl group of the carbon 
numbers 1-4, the alkoxyl group of the carbon numbers 1-4, Express the aralkyl group which is not replaced [ the phenyl 
group which is not replaced / substitution or /, substitution, or ] or a halogen atom, and d and e mean the integer of 1-10 
independently, respectively, and f and g, The integer of 0, 1, or 2 is meant independently, respectively, h and i mean 0 or 
1 independently, respectively, and V has the above mentioned thing and the meaning. 

[0043]Hereafter, the example of the above-mentioned hole transportability polyester shown by general formula (II) and (III) 
is shown. This invention is not necessarily limited to these examples. In a table, the number of the column of A of the 
sequence of a monomer is equivalent to the structure number which is an example of the structure shown by said general 
formula (1-1) and (I-2). That whose column of Z is "-" shows the example of the hole transportability polyester shown by 
general formula (II), and shows the example of the hole transportability polyester shown by general formula (III) except it. 
In an example, R and B which show the end group in general formula (II) and (III), or B' is combinable suitably according 
to the above, although not shown. Hereafter, the example which attached each number, for example, the example which 
attached the number of 15, is called illustration compound (15). 
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[0052]As for weight-average-molecular-weight M w of the hole transportability polyester shown by general formula (II) and 
(III), it is preferred that it is in the range of 10,000-300,000. 

[0053]The hole transportability polyester shown by general formula (II) and (Ml), It is compoundable by polymerizing the 
hole transportability monomer shown by the following structural formula (I-3) and (I-4) by the publicly known method 
indicated to the 28th volume (Maruzen, 1992) of the 4th edition experimental science lecture etc., for example. A structural 
formula (I-3) and (I-4) inside, Ar, X, T, and k, It is the same as that of said general formula (1-1) and Ar in (I-2), X, T, and k, 
A' expresses hydroxyl group, halogen atom, or basis-0-R 13 , and R 13 expresses the aryl group which is not replaced [ an 
alkyl group, substitution, or] or an aralkyl group. 
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[0055]The hole transportability polyester which is general formula (II) and is shown is compoundable as follows, for 
example. When A' is a hydroxyl group, equivalent mixing of the hole transportability monomer shown by the above- 
mentioned structural formula (1-3) and (1-4) is mostly carried out with the dihydric alcohol shown by HO-(Y-0) m-H, and it 
polymerizes using an acid catalyst. As an acid catalyst, sulfuric acid, toluenesulfonic acid, trifluoroacetic acid, etc, can use 
what is used for the usual esterification reaction, and are respectively used [ 10,000-] preferably 10 weight section to hole 
transportability monomer 1 weight section in the range of 1/[ 1/1 ,000 - ] 50 weight section. In order to remove the water 
generated during a polymerization, it is preferred to use water and the solvent in which azeotropy is possible, toluene, 
chlorobenzene, 1-chloronaphthalene, etc. are effective, and it is preferably used in the range of two to 50 weight section 
one to 100 weight section to hole transportability monomer 1 weight section. Although reaction temperature can be set up 
arbitrarily, in order to remove the water generated during a polymerization, it is preferred to make it react in the boiling 
point of a solvent. 

[0056]When a solvent is not used, it is made to dissolve in a solvent which can dissolve after ending reaction. When a 
solvent is used, after dropping a reaction solution as it is into alcohols, such as methanol and ethanol, and a poor solvent 
which polymer, such as acetone, cannot dissolve easily, depositing hole transportability polyester and separating electron 
hole transportability polyester, it washes enough and is made to dry by water or an organic solvent. As long as it is 
required, it may be made to dissolve in a suitable organic solvent, and it may be dropped into a poor solvent, and 
reprecipitation processing which deposits hole transportability polyester may be repeated. It is preferred to carry out with a 
mechanical stirrer etc. in the case of reprecipitation processing, agitating efficiently. In the case of reprecipitation 
processing, a solvent in which hole transportability polyester is dissolved is preferably used in the range of two to 50 
weight section one to 100 weight section to hole transportability polyester 1 weight section. A poor solvent is preferably 
used in the range often to 500 weight section one to 1,000 weight section to hole transportability polyester 1 weight 
section. 

[0057]When A* is halogen, equivalent mixing of the hole transportability monomer shown by the above-mentioned 
structural formula (I-3) and (I-4) is mostly carried out with the dihydric alcohol shown by HO-(Y-0) m-H, and it polymerizes 
using organic base nature catalysts, such as pyridine and triethylamine. 1-10 Eq of organic base nature catalysts are 
preferably used in 2-5 Eq to 1 Eq of hole transportability monomers. As a solvent, a methylene chloride, a tetrahydrofuran 
(THF), toluene, chlorobenzene, 1-chloronaphthalene, etc. are effective, and it is preferably used in the range of two to 50 
weight section one to 100 weight section to hole transportability monomer 1 weight section. Reaction temperature can be 
set up arbitrarily. After a polymerization carries out reprecipitation processing as mentioned above, and is refined. 
[0058]lnterfacial polymerization can also be used for a case of dihydric alcohol with high acidity [ dihydric alcohol / which is 
shown by HO-(Y-O) m-H ] of a bisphenol etc. That is, after adding dihydric alcohol to water, adding a base of the 
equivalent and making it dissolve, it can polymerize by adding a hole transportability monomer solution of the equivalent 
shown by dihydric alcohol, the above-mentioned structural formula (I-3), and (I-4), agitating violently. Under the present 
circumstances, water is preferably used in the range of ten to 500 weight section one to 1,000 weight section to dihydric 
alcohol 1 weight section. As a solvent in which a hole transportability monomer is dissolved, a methylene chloride, a 
dichloroethane, trichloroethane, toluene, chlorobenzene, 1-chloronaphthalene, etc. are effective. In order to be able to set 
up reaction temperature arbitrarily and to promote a reaction, it is effective to use phase transfer catalysis of ammonium 
salt, sulfonium salt, etc. Phase transfer catalysis is preferably used in the range of 0.2 to 5 weight section 0.1 to 10 weight 
section to hole transportability monomer 1 weight section. 

[0059]When A' is -0-R 13 , to a hole transportability monomer shown by the above-mentioned structural formula (I-3) and 
(I-4). The dihydric alcohol shown by HO-(Y-0) m-H is added superfluously, an oxide of acetate, such as inorganic acid, 
such as sulfuric acid and phosphoric acid, a titanium alkoxide, calcium, and cobalt, or carbonate, zinc, or lead is used for a 
catalyst, and is heated, and it can compound by an ester interchange. 2-100 Eq of dihydric alcohol is preferably used in 3- 
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50 Eq to 1 Eq of hole transportability monomers. 1/of catalysts are preferably used 10,000 to 1 weight section to hole 
transportability monomer 1 weight section in the range of 1/1 ,000 - 1 / amount part of duplexs. A reaction is performed 
with reaction temperature of 200-300 **, and after ester interchange ending from basis-0-R 13 to basis-O-(Y-O) m-H, in 
order to promote a polymerization by desorption of HO-(Y-0) m-H, it is preferred to make it react under decompression. It 
can also be made to react using retarder thinner, such as 1-chloronaphthalene in which HO-(Y-O) m-H and azeotropy are 
possible, removing HO-(Y-0) m-H with azeotropy under ordinary pressure. 

[0060]On the other hand, hole transportability polyester shown by general formula (III) is compoundable as follows, for 
example. In each case in composition of hole transportability polyester shown by the above-mentioned general formula 
(II), After generating a compound shown by adding dihydric alcohol superfluously and making it react by the following 
structural formula (I-5) and (I-6), using this as a hole transportability monomer by the same method as the above. What is 
necessary is just to be able to make it able to react to divalent carboxylic acid or a divalent-carboxylic-acid halogenide, 
and hole transportability polyester can be obtained by it. Ar, X, Y, T, k, and m are the same as that of said general formula 
(1-1) and Ar in (I-2), X, Y, T, k, and m into a structural formula (I-5) (I-6). 
[0061] 

[Formula 12] 




(I-C) 

[0062]Next, a full account is given about the lamination of the organic EL device of this invention. At least one side 
comprises an electrode of a transparent or translucent couple, and one or more organic compound layers containing the 
luminous layer pinched by inter-electrode [ these ], and the organic EL device of this invention contains said hole 
transportability polyester in at least one layer of this organic compound layer. In the organic EL device of this invention, 
when the number of organic compound layers is one, an organic compound layer means a luminous layer with carrier 
transport ability, and this luminous layer contains said hole transportability polyester. When an organic compound layer is 
plurality (when it is a functional discrete type), At least one of them is a luminous layer, other organic compound layers 
mean what consists of a carrier transport layer, i.e., a hole transporting bed, an electron transport layer, or a hole 
transporting bed and an electron transport layer, and these at least one layer contains said hole transportability polyester. 
An organic compound layer specifically comprises a hole transporting bed and a luminous layer at least, for example, That 
in which this hole transporting bed contains said hole transportability polyester, the thing in which it comes to comprise an 
organic compound layer only a luminous layer, and this luminous layer contains said hole transportability polyester, etc. 
are mentioned. 

[0063]Although hereafter explained more to details, referring to drawings, it is not necessarily limited to these. Drawing 1 - 
drawing 4 are the typical sectional views for explaining lamination of an organic EL device of this invention, in the case of 
drawing 1 , drawing 2 , and drawing 4 , it is an example in case an organic compound layer is plurality, and, in the case of 
drawing 3 , an example in case the number of organic compound layers is one is shown. In drawing 1 - drawing 4 , what 
has the same function attaches and explains the same numerals. 

[0064]An organic EL device shown in drawing 1 laminates the luminous layer 6, the electron transport layer 5, and the 
back plate 7 which have the transparent electrode 2 and carrier transport ability on the transparent insulator board 1 one 
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by one. An organic EL device shown in drawing 2 laminates the transparent electrode 2, the hole transporting bed 3, the 
luminous layer 4, the electron transport layer 5, and the back plate 7 one by one on the transparent insulator board 1. An 
organic EL device shown in drawing 3 laminates the luminous layer 6 and the back plate 7 which have the transparent 
electrode 2 and carrier transport ability on the transparent insulator board 1 one by one. An organic EL device shown in 
drawing 4 laminates the luminous layer 6 and the back plate 7 which have the transparent electrode 2, the hole 
transporting bed 3, and carrier transport ability on the transparent insulator board 1 one by one. Hereafter, each is 
explained in detail. In the case of lamination of an organic EL device shown in drawing 2 and drawing 4 , in the case of 
lamination of an organic EL device which acts as the hole transporting bed 3, and is shown in drawing 1 and drawing 3, an 
organic compound layer containing said hole transportability polyester acts as the luminous layer 5 with carrier transport 
ability. Hereafter, each is explained in detail. 

[0065]ln the case of lamination of an organic EL device shown in drawing 1 - 4, a transparent thing of the transparent 
insulator board 1 is preferred in order to take out luminescence, and glass, a plastic film, etc. are used. The transparent 
electrode 2 is transparent in order to take out luminescence like a transparent insulator board, And in order to pour in a 
hole, a big thing of a work function is preferred, and oxide films, such as tin-oxide indium (ITO), tin oxide (NESA), indium 
oxide, and a zinc oxide, and vacuum evaporation or gold by which weld slag was carried out, platinum, palladium, etc. are 
used. 

[0066]ln the case of lamination of an organic EL device shown in drawing 2 and drawing 4 , the hole transporting bed 3 
may be formed with a hole transportability polyester independent, but. In order to adjust Hall mobility, mixture dispersion of 
the hole carrying materials other than hole transportability polyester is carried out in 1 % of the weight thru/or 50% of the 
weight of the range, and it may be formed. As such a hole carrying material, although a tetra phenylenediamine derivative, 
a triphenylamine derivative, carbazole derivation, a stilbene derivative, an aryl hydrazone derivative, a porphyrin system 
compound, etc. are mentioned, Since compatibility with hole transportability polyester is good, a tetra phenylenediamine 
derivative is preferred. Mixing with other general-purpose resin may be sufficient. 

[0067]ln the case of lamination of an organic EL device shown in drawing 2 , a compound in which a high fluorescence 
quantum yield is shown according to a solid state is used for the luminous layer 4 as a luminescent material. When a 
luminescent material is an organic low molecule, it is conditions for good thin film forming to be possible by applying and 
drying a solution or dispersion liquid containing a vacuum deposition method, or a low molecule and binding resin. It is 
conditions for good thin film forming to be possible by applying and drying a solution or dispersion liquid containing itself in 
the case of polymers. In an organic low molecule, suitably A chelate type organometallic complex, polynuclear, or a fused 
aromatic ring compound, A perylene derivative, a coumarin derivative, a styryl arylene derivative, a silole derivative, When 
an oxazole derivative, an oxa thiazole derivative, an oxadiazole derivative, etc. are polymers, a poly para-phenylene 
derivative, a poly para-phenylene vinylene derivative, a poly thiophene derivative, a polyacethylene derivative, etc. are 
mentioned. Although following compound (IV-1) - (IV-15) was used as a suitable example, it was not limited to these, n 
and x show one or more integers among structural-formula (IV-1 3) - (IV-15). 
[0068] 

[Formula 13] 
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[0069] 

[Formula 14] 
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[0070]A pigment compound which is different from a luminescent material as a guest material in the above-mentioned 
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luminescent material for the purpose of the durability enhancement of an organic EL device or improvement in luminous 
efficiency may be doped. When forming a luminous layer with vacuum deposition, it dopes by vapor codeposition, and 
when forming a luminous layer by applying and drying a solution or dispersion liquid, it dopes by mixing in a solution or 
dispersion liquid. If doping of the pigment compound in a luminous layer carries out comparatively, they are 0.01 % of the 
weight - about 10 % of the weight preferably 0.001 % of the weight - about 40% of the weight. The organic compound in 
which compatibility with a luminescent material does not bar the good thin film forming of a luminous layer well as a 
pigment compound used for such doping is used, and a DCM derivative, a quinacridone derivative, a rubrene derivative, a 
porphyrin system compound, etc. are mentioned suitably. Although following compound (V-1) - (V-4) was used as a 
suitable example, it was not limited to these. 
[0071] 

[Formula 15] 




(V-3) (V-4) 



[0072]ln the case of the lamination of the organic EL device shown in drawing 1 and drawing 2 , the electron transport 
layer 5 is formed with electron-transport-property material. When a luminescent material (luminous layer), for example, 
uses what does not show clear electron transport property, this electron transport layer 5, The balance of the hole and 
electron which are poured into an organic EL device is adjusted, or it is inserted between the luminous layer 6 and the 
back plate 7 with the luminous layer 4 or carrier transport ability in order to aim at durability enhancement of an organic EL 
device, or improvement in luminous efficiency. As an electron transport material used for such an electron transport layer 
5, The organic compound in which good thin film forming is possible is used by a vacuum deposition method, and an 
oxadiazole derivative, a nitration fluorenone derivative, a diphenoquinone derivative, a thiopyrandioxide derivative, a full 
ORENIRIDEN methane derivative, etc. are mentioned suitably. Although following compound (VI-1) - (VI-3) was used as a 
suitable example, it was not limited to these. 
[0073] 

[Formula 16] 




(VT-3) 



[0074]ln the case of the lamination of the organic EL device shown in drawing 1 and drawing 3 , the luminous layer 6 with 
carrier transport ability is an organic compound layer which distributed the luminescent material 50 or less % of the weight 
in the above-mentioned hole transportability polyester at least, Although said compound (I V-1) thru/or a compound (I V-1 2) 
are suitably used as a luminescent material, in order to adjust the balance of the hole and electron which are poured into 
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an organic EL device, an electron transport material may be distributed 10 % of the weight - 50% of the weight. Although 
the organic compound in which the above-mentioned hole transportability polyester and a strong electron interaction are 
not shown as such an electron transport material is used and following compound (VII) is used suitably, it is not limited to 
this, in order to adjust Hall mobility similarly - hole carrying materials other than hole transportability polyester - 
preferably, it may be made to distribute simultaneously and a proper quantity of tetra phenylenediamine derivatives may 
be used. A different pigment compound from a luminescent material may be doped. On the other hand, in the case of the 
lamination of the organic EL device shown in drawing 4 , are the organic compound layer which the luminous layer 6 with 
carrier transport ability made distribute a luminescent material 50 or less % of the weight in an electron transport material, 
and said compound (IV-1) thru/or a compound (IV-12) are suitably used as a luminescent material, but. In order to adjust 
the balance of the hole and electron which are poured into an organic EL device, a hole carrying material may be 
distributed 10 % of the weight - 50% of the weight. 
[0075] 

[Formula 17] 



[0076]Vacuum deposition is possible, in the case of the lamination of the organic EL device shown in drawing 1 - drawing 
4, in order to perform electron injection to the back plate 7, the small metal of a work function is used for it, but they are 
magnesium, aluminum, silver, indium, and these alloys especially preferably. On the back plate 7, in order to prevent 
degradation by the moisture and oxygen of an element further, a protective layer may be provided. As a material of a 
concrete protective layer, resin, such as metallic oxides, such as metal, such as In, Sn, Pb, Au, Cu, Ag, and aluminum, 
MgO, Si0 2 , and Ti0 2 , polyethylene resin, polyurea resin, and polyimide resin, is mentioned. A vacuum deposition method, 
sputtering process, the plasma polymerizing method, a CVD method, and the coating method are applicable to formation 
of a protective layer. 

[0077]An organic EL device shown in these drawing 1 - drawing 4 forms the luminous layer 6 which has the hole 
transporting bed 3 or carrier transport ability according to lamination of each organic EL device on the transparent 
electrode 2 first. The luminous layer 6 with the hole transporting bed 3 and carrier transport ability is formed by using the 
spin coating method, a dip method, etc. and producing a film on said transparent electrode 2, using coating liquid 
dissolved, or distributed and obtained in a vacuum deposition method or an organic solvent in each above-mentioned 
material. 

[0078]Next, the luminous layer 6 which has the hole transporting bed 3, the electron transport layer 5, the luminous layer 
4, or carrier transport ability according to lamination of each organic EL device, It is formed by producing each above- 
mentioned material using the spin coating method, a dip method, etc. using coating liquid dissolved, or distributed and 
obtained in a vacuum deposition method or an organic solvent. 

[0079]As for especially thickness of the hole transporting bed 3 formed, the luminous layer 4, and the electron transport 
layer 5, it is respectively preferred that it is the range of 0.03-0.08 micrometer 0.1 micrometer or less. As for thickness of 
the luminous layer 6 with carrier transport ability, about 0.03-0.2 micrometer is preferred. A dispersion state of each 
above-mentioned materials (said charge transport nature polyurethane, a luminescent material, etc.) may also be a 
molecular dispersion state or a particle dispersion state. In order to change into a molecular dispersion state in the case of 
the producing-film method using coating liquid, the dispersing solvent needs to use a common solvent of each above- 
mentioned material, and in order to consider it as a particle dispersion state, it is necessary to choose a dispersing solvent 
in consideration of the dispersibility of each above-mentioned material, and solubility. In order to distribute in the shape of 
a particle, a ball mill, a sand mill, a paint shaker, attritor, a ball mill, a homogenizer, an supersonic method, etc. can be 
used. 

[0080]And an element is completed by finally forming the back plate 7 with a vacuum deposition method on the luminous 
layer 6 with the electron transport layer 5 or carrier transport ability. 

[0081 ]An organic EL device of this invention can be made to emit light by being 4-20V and impressing the current density 

1 - direct current voltage of 200 mA/cm 2 to inter-electrode [ of a couple ], for example. 

[0082] 

[ExampleJHereafter, an example is given and this invention is explained still more concretely. However, these each 
example does not restrict this invention. 




(VII) 
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[0083]The hole transportability polyester used for the example was obtained as follows, for example. 
- The synthetic example 1 [Illustration compound (12)] -2.0 g of N,N'-diphenyl-N,N-screw [4-methoxy carbonylphenyl]- 
[l.r-biphenylH^'-diamine, 8.0g of ethylene glycol and 0.1 g of tetrabutoxytitanium were put into a 50-ml flask, and 
heating stirring was carried out at 200 ** under the nitrogen air current for 3 hours. After checking that N.N'-diphenyl-N.N'- 
screw [4-methoxy carbonylphenyl]-[1 ,r-biphenyl]-4,4'-diamine had been consumed, it heated at 230 **, having 
decompressed to O.SmmHg and distilling off ethylene glycol, and the reaction was continued for 3 hours. Then, it cooled to 
the room temperature, and it dissolved in 50 ml of toluene, the insoluble matter was filtered, the filtrate was dropped at the 
inside which has agitated 250 ml of methanol, and polymer was deposited. Filter the obtained polymer, after methanol fully 
washes, it is made to dry, and it is 1.9 g of hole transportability polyester. [The illustration compound (12)] was obtained. 
The molecular weight was measured in GPC, it was Mw=3.42x10 4 (styrene conversion), and p calculated from the 
molecular weight of the monomer was about 57. 

[0084]- The synthetic example 2 [Illustration compound (102)] -2.0 g of N,N'-bis(alpha-naphthyl)-N,N'-screw [4-methoxy 
carbonylphenyl]-[1 ,r-biphenyl]-4,4'-diamine, 8.0g of ethylene glycol and 0.1 g of tetrabutoxytitanium were put into a 50-ml 
flask, and heating stirring was carried out at 200 ** under the nitrogen air current for 3 hours. After checking that N.N'-bis 
(alpha-naphthyl)-N,N'-screw [4-methoxy carbonylphenyl]-[1,r-biphenyl]-4,4'-diamine has been consumed, It heated at 230 
**, having decompressed to 0.5mmHg and distilling off ethylene glycol, and the reaction was continued for 3 hours. Then, 
it cooled to the room temperature, and it dissolved in 50 ml of toluene, the insoluble matter was filtered, the filtrate was 
dropped at the inside which has agitated 250 ml of methanol, and polymer was deposited. Filter the obtained polymer, 
after methanol fully washes, it is made to dry, and it is 1 .2 g of hole transportability polyester. [The illustration compound 
(102)] was obtained. The molecular weight was measured in GPC, it was Mw=3.20x10 4 (styrene conversion), and p 
calculated from the molecular weight of the monomer was about 45. 

[0085]- The synthetic example 3 [Illustration compound (109)] -2.0 g of N,N'-bis(terphenyl)-N,N*-screw [4-methoxy 
carbonylphenyl]-[1 ,r-biphenyl]-4,4'-diamine, 8.0g of ethylene glycol and 0.1 g of tetrabutoxytitanium were put into a 50-ml 
flask, and heating stirring was carried out at 200 ** under the nitrogen air current for 3 hours. After checking that N.N'-bis 
(4-methoxy-2-methylphenyl)-N,N'-screw [4-methoxy carbonylphenyl]-[1 ,r-biphenyl]-4,4'-diamine has been consumed, It 
heated at 230 **, having decompressed to 0.5mmHg and distilling off ethylene glycol, and the reaction was continued for 3 
hours. Then, it cooled to the room temperature, and it dissolved in 50 ml of toluene, the insoluble matter was filtered, the 
filtrate was dropped at the inside which has agitated 250 ml of methanol, and polymer was deposited. Filter the obtained 
polymer, after methanol fully washes, it is made to dry, and it is 1 .1 g of hole transportability polyester. [The illustration 
compound (109)] was obtained. The molecular weight was measured in GPC, it was Mw=2.68x10 4 (styrene conversion), 
and p calculated from the molecular weight of the monomer was about 30. 

[0086](ExampIe 1) Hole transportability polyester [Illustration compound (12)] The 5-% of the weight dichloroethane 
solution of (Mw=1. 23x10 5 ) was prepared, and it filtered with a 0.1 -micrometer polytetrafluoroethylene (PTFE) filter. Using 
this solution, on the glass substrate which formed the stick-shape ITO electrode of 2-mm width by etching, it applied with 
the dip method and the hole transporting bed of about 0.1 micrometer of thickness was formed. After making it dry 
enough, said illustration compound (IV-1) which carried out sublimation refining as a luminescent material was put into the 
tungsten boat, it vapor-deposited with the vacuum deposition* method, and the luminous layer of 0.05 micrometer of 
thickness was formed on the hole transporting bed. The degree of vacuum at this time was 10 " 5 Torr, and boat 
temperature was 300 **. Then, Mg-Ag alloy was vapor-deposited by vapor codeposition, and the back plate of 2-mm width 
and 0.1 5-micrometer thickness was formed so that an ITO electrode might be intersected. The usable area of the formed 
organic EL device was 0.04-cm 2 . 

[0087](Example 2) Hole transportability polyester [Illustration compound (12)] (Mw=3.42x10 4 ) Said illustration compound 
(IV-1) 1 weight section was mixed as one weight section and a luminescent material, the dichloroethane solution was 
prepared 10% of the weight, and it filtered with a 0.1 -micrometer PTFE filter. The luminous layer which applies with a dip 
method and has the carrier transport ability of 0.15 micrometer of thickness on the glass substrate which formed the stick- 
shape ITO electrode of 2-mm width by etching was formed using this solution. After making it dry enough, Mg-Ag alloy 
was vapor-deposited by vapor codeposition, and the back plate of 2-mm width and 0.1 5-micrometer thickness was formed 
so that an ITO electrode might be intersected. The usable area of the formed organic EL device was 0.04-cm 2 . 
[0088](Example 3) Hole transportability polyester [Illustration compound (12)] Said illustration compound (VI-1) was mixed 
for said illustration compound (IV-1) as the amount part of duplexs, and a luminescent material, one weight section was 
mixed for (Mw=3.42x10 4 ) as 0.1 weight sections and an electron transport material, the dichloroethane solution was 
prepared 10% of the weight, and it filtered with a 0.1 -micrometer PTFE filter. The luminous layer which applies with a dip 
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method and has the carrier transport ability of 0.15 micrometer of thickness on the glass substrate which formed the stick- 
shape ITO electrode of 2-mm width by etching was formed using this solution. After making it dry enough, Mg-Ag alloy 
was vapor-deposited by vapor codeposition, and the back plate of 2-mm width and 0.15-micrometer thickness was formed 
so that an ITO electrode might be intersected. The usable area of the formed organic EL device was 0.04-cm 2 . 
[0089](Example 4) Hole transportability polyester Instead of [an illustration compound (12)], it is hole transportability 
polyester. [Illustration compound (102)] The organic EL device was produced like Example 1 except having used 
(Mw=3.20x10 4 ). 

[0090](Example 5) Hole transportability polyester Instead of [an illustration compound (12)], it is hole transportability 
polyester. [Illustration compound (102)] Except having used (Mw=3.20x10 4 ), Example 2 and ** were used and the organic 
EL device was produced. 

[0091](Example 6) Hole transportability polyester Instead of [an illustration compound (12)], it is hole transportability 
polyester. [Illustration compound (102)] The organic EL device was produced like Example 3 except having used 
(Mw=2.68x10 4 ). 

[0092](Example 7) Hole transportability polyester Instead of [an illustration compound (12)], it is hole transportability 
polyester. [Illustration compound (109)] The organic EL device was produced like Example 1 except having used 
(Mw=3.20x10 4 ). 

[0093](Example 8) Hole transportability polyester Instead of [an illustration compound (12)], it is hole transportability 
polyester. [Illustration compound (109)] Except having used (Mw=3.20x10 4 ), Example 2 and ** were used and the organic 
EL device was produced. 

[0094](ExampIe 9) Hole transportability polyester Instead of [an illustration compound (12)], it is hole transportability 
polyester. [Illustration compound (109)] The organic EL device was produced like Example 3 except having used 
(Mw=2.68x10 4 ). 

[0095](Comparative example 1) Are following structural-formula (VIII) and the hole carrying material shown One weight 
section, Said illustration compound (IV-1) was mixed as a luminescent material, one weight section of 
polymethylmethacrylate (PMMA) was mixed as one weight section and binding resin, the dichloroethane solution was 
prepared 10% of the weight, and it filtered with a 0.1 -micrometer PTFE filter. The luminous layer which applies with a dip 
method and has the carrier transport ability of 0.15 micrometer of thickness on the glass substrate which formed the stick- 
shape ITO electrode of 2-mm width by etching was formed using this solution. After making it dry enough, Mg-Ag alloy 
was vapor-deposited by vapor codeposition, and the back plate of 2-mm width and 0.15-micrometer thickness was formed 
so that an ITO electrode might be intersected. The usable area of the formed organic EL device was 0.04-cm 2 . 
[0096] 

[Formula 18] 




(vm) 



[0097](Comparative example 2) A polyvinyl carbazole (PVK) as hole transportability polyester The amount part of duplexs, 
Said illustration compound (IV-1) was mixed as a luminescent material, one weight section of said illustration compound 
(VI-1) was mixed as 0.1 weight sections and an electron transport material, the dichloroethane solution was prepared 10% 
of the weight, and it filtered with a 0.1 -micrometer PTFE filter. Using this solution, on the glass substrate which formed the 
stick-shape ITO electrode of 2-mm width by etching, it applied with the dip method and the hole transporting bed of 0.15 
micrometer of thickness was formed. After making it dry enough, Mg-Ag alloy was vapor-deposited by vapor codeposition, 
and the back plate of 2-mm width and 0.15-micrometer thickness was formed so that an ITO electrode might be 
intersected. The usable area of the formed organic EL device was 0.04-cm 2 . 

(Evaluation) The ITO electrode side is added for the organic EL device produced as mentioned above in a vacuum 
(133.3x10 " 3 Pa (10 * 3 Torr)), Direct current voltage was impressed by having considered the Mg-Ag back plate as minus, it 
measured about luminescence, and the maximum luminance at this time and the luminescent color were evaluated. 
Those results are shown in Table 20. The luminescence life of the organic EL device was measured in dry nitrogen. 
Evaluation of the luminescence life set up the current value so that initial luminance might serve as 50 cd/m 2 , and it made 
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time until luminosity is halved from an initial value by a constant current drive the element life (hour). The driving current 
density at this time is shown in Table 20 with an element life. 
[0098] 
Table 20] 





(cd/m a ) 




(mA/cm 2 ) 


(hour) 


StfeffN 


740 
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7.0 


30 




500 




6.8 


32 




520 




6.9 


28 




800 
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6.6 


31 


*»HW5 


620 
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6.5 


31 




560 




7.2 


26 


JttMM 


480 


» 


9.5 


18 


tmm2 


450 




9.8 


15 



[0099]The hole transportability polyester which consists of a repeated structure unit which contains as a substructure at 
least one sort chosen from the structure shown by the above-mentioned general formula (1-1) and (I-2) from the example 
and the comparative example from the result of Table 20, It has the suitable ionization potential and Hall mobility for an 
organic EL device, The organic EL device of this invention which it turned out that it is possible to form a good thin film 
using the spin coating method, a dip method, etc., and was formed using this, Since luminosity high enough is shown and 
thickness can be set up comparatively thickly, there are also few defects of a pinhole etc., they are easy also for large- 
area-izing. and also understand having the endurance which moreover improved. 
[0100] 

[Effect of the lnvention]as mentioned above - according to this invention, have sufficient luminosity, and excel in stability 
and endurance, and large-area-izing is possible - manufacture - an easy organic EL device can be provided. 



[Translation done.] 



(i9>H*awfw (jp> as £t 4# I^F ^ $g (a) <iihwwwsw»* 

#^2003-36979 
(P2003 - 36979A) 

(43) S ¥^15^ 2 £ 7 0 (2003. 2. 7) 



(51)IntCl. 7 «^JS2^ 

H 0 5 B 33/22 

C 0 8 G 63/685 

C 0 8 K 5/00 

C08L 67/00 

C0 9K 11/06 6 8 0 



(21) mm&^ nmooi -221292c P2001 -221292) 

(22) mm 0 ¥*13*P 7 H 23 0 (2001. 7. 23) 



(54) KW^W tfWWMBt** 



*-w-r(##> 

D 3K007 
4 J 0 0 2 
4 J 0 2 9 

6 8 0 

ol (^31 n) mmn\zm< 



(71) ffllgA 000005496 

«S^K#fi=Te 17#22^ 

(72) »W# Wt «* 

^il»*E#mw«ieoo»s *±i*o 

(72)58W# JKW JS- 

#3WH**JB«Wtlr«1600Wfi ttirKD 

(74)f«9A 100079049 



F I 

H 0 5 B 33/22 

C 0 8 G 63/685 

C 0 8 K 5/00 

C08L 67/00 

C0 9K 11/06 



(57) [g*5] 

Dim t»ft«ttWU fiffittfe<fct/»jMtfc« 



(1-1) 



at 1 3 





(1-2) 



(2) 



&m 2003-36979 



ftI<0'M< fcfe-Jitf, TiB-ABit ( I — 1 ) fc<fctf 




(1-2) T*jS£nS«3Sfr5&tR2ftfc'>fc < tt> 1 
[ftl] 



(I-l) 



[— «3K (I - 1) fccfctf (1-2) (p, Artt, B& 
fe L < «*BifS©5<mJS, B&fc L < «*B&<0??§JS 
»3~ 1 0©*tt3?*SB, L 
5?S«»2~l 0O«^55»«l%*U X«B$!t>L< 
«5fefijH<D2ffico5?S^S^rSb, MiO^fcte 1 ^ 
To ) 

EHft5£ (I-l) fc«ktf (1-2) 




I ° 



(1-2) 

*n, KfsyeJitf, uaia-ifiaK ( i - i ) *5<tt>' ( i - 
2) r'^ns«ai*^5iK*nfc'>*< tfe i 

UxXfA* 1 aw±%tWLT45C £*&&.£?& 

£*&&£■? SW*«3fc|ei80W««W^)t^o 
[!»^JS5] H5se-»^ ( I - 1 ) *5<fctf (1-2) 

7>7->\<-h\ TE-SSiC (I I) Sfctt (I I I) 

[ft 2] 



(II) 



(ID (III)*, Ate±EH»5S 

(i-i) *5j;t/ (i-2) T^<*tts«3Sfre>ss?s 

tfB* ^tVPftafiteS-O-- (Y-O) m-R. 
gfc&g-O- (Y-O) m-CO-Z-CO-O- 
R ' (CUV. Rs Y, Zti±BELfcfcraU*i**:*l 

mttl-5 0B8€:Sto ) SiSU mlil-50l» 
J&SU pt£5-5. OOOtDia^to ) 

[0 001] 



[0 0 0 2] 

WfRft*? (WT, I" E LJR^J £!E 

<«Kcfc»,*fc*, j£<ffiffl^m^^tlTl/>So Sift 
«JS«fi^f*«rfflV^cfc<D^atT&SAV 2 0 0 V« 

[0 0 0 3] -7?, ««fk*»*ffll^E LiR^WJB 

*B»©»&, JWP*Mmm«*fcJP< 1 0 0 V«±0 

*<B#<E>nT^S (ThinSol id Films. 
Vol. 9 4, 17 1 (1 9 8 2) ) o LfrLfctfe*. 



(3) 



^2 00 3-3 6 9 7 9 



[ooo4] tcztfft^ fr-jiwM&mm&ft^it 

tCfel/>T, 1 0 vm&<Dl&MEEVl 0 0 0 c d/xw 2 U 

±coieii*A^#6n«feotf*e«nT*t) (App 

1. Phys. Lett. , Vol. 5 1. 913 (1 
9 8 7)), SISSiOE Lifl^<Dflf^ • BR#B 

[0 0 0 5] L^L**^6, CO^-rytDEL^t 

sfc»KttiKL<«a*nte*fi = T-t?flWoiSij«i*ff5 
c^a^st*^§o fox, *att««fi<^o*ffla[ft: 

/cD (S4o Ei^ffl wa^Maa^KM^^a* 3 0 a 

-SZK- 1 4 (1 9 9 3) tf'J^tfX^r-tfV 

fcO (S4 21slSS»?f*»#^ffl*2 0 J 2 1 (19 9 
3) ) LfcE Li8^#$gS£nT^£o LfrU 
^ffl-eti ;HKM*t **<*M :* vf b#-r * ;Wc|EH 




u-l) 



[—BSC ( I - 1 ) fecfctf (1-2) * % A r tt, 

» 3 - 1 0 0*«3SSW, *rc«B»fcL<«*H»© 
?fSa»2- 1 0Ol^fi^L> X«B»fcL< 

«:*b«<d 2 ffi<D5?»«sfc» u k ta 0 $ rc« 1 *m 



[0007] — utie»«M^gf§u mm 

(p-7x-l/ytf-U» tSOWtttKtf^tffi^fc 
0 (Nature, Vol.35 7, 477 (19 
9 2) I) , ^-;K*35ftt* , JVf-;l/*;UM^/-;l/*ti: 
10 H^ffijMWS BftfeiRfciE A L/c (£ 3 8 IH£fflni 
»Mi^«3 1p-G-12 (19 9 

i) ) swis^nrv^^ 

[0 0 0 8] 

20 it^a^W^E LSR?«6«^SCi:fc:&So 
[0 0 0 9] 

(i- D is&xf (i-2) t?s*ti5*a«tt)a«? 
n/c'>&< fc€> i LT^tr^-ji/Basi* 

Wit, «cfc*Hm 

-fitfmw * /c & ¥^ -e & § - *t<om@ n J*» s n 
30 rc-o*fe«a»ow«fb^»««fco«ifiK*nsfeo-r 
#«ib*»Bo / >a< TE-Dsa 

( I - 1 ) *5«fctf (1-2) T^*ftS«5Kpe>BK2 
[ft 3 3 




(1-2) 

To ] 

[0 0 10] cw-;Vi^WJxxf;l/i:lT(i, 

Tia-^iC (id *fc« (iii) r^ns^ux 

50 [ft 4] 



(4) 



^12003-36979 



(HI) 



[-UBS (ID (III)*, Ati±B— IRsS 

(r-i) £>£tf (i-2) ^^nsflijfl^eatR* 

tfB' «\ *n^naitJcs-o- (y-o) m-R£ 

fc«g-0- (Y-O) m-CO-Z-CO-O-R' 
(£CT\ R. Y, Ztt±KLfcfcmi;***«U 
R' ttT/Mr/Mk ■»tL<«*B»©7'J-;I/S^ 

1 - 5 cD»»€:*-ro ) ^SU mti 1 —5 ©fifths 
U pt±5 — 5. 0 0 0 (DUft^rS'To ] 
[0 0 1 1] *58WOW«E Lig^C^T. *«8fti& 

i5-fl§s ( i - 1 ) *5«fctf (i-2) 

TftD, K5BJW#MK— ras ( i - 1 ) *5«fctf ( i - 
2) ■e«*ft*«Ba^&a«*nfe / >tt< is^a* 



0-1) 



[0 0 15] -«5£ ( I - 1 ) *5£tf ( I - 2) A 

«o5?sa«3-i o<o&m?§mm. s^4b»«>l< 

te*@&cD?mS& 2-10 Ott'&?f Sffl**-To ®& 

s^UTfri, Tvv^/i/gs isir^y 

L<, «l*tf* *h*fg> xb+'>I, ^o*^^> 



[0 0 12] #«W<0*C«E LfR^Cfc^T, 
[0 0 13] 

TgB-«^: ( i - 1 ) *5<ttf (i-2) t^?ns 
ctr% u ^^^xjmxmcmn 

[0 0 14] 
[ft 5] 




(1-2) 

Ttt, «jRS6~2 0©k<Dtf#SL<, OTAtf, 7x 
40 x/l/g, h/l/^;l/g^#We>ns, r^/M^;Ug£L 

B&g^LTte, r;l/*;l/Sx 7'J-;H, r^;l/*;l/ 
Sry-A/g, B»r^/l/*;l/goB»SfcLTfci\ 

[0 0 16] -«5S (I - 1) *5£tf (1-2) x 
so KttTE©< (1) - (7) *&*KSttfc«tf9«f6 



7K 



7 



(5) 



W P*1 2 0 0 3 - 3 6 9 7 9 

8 



tlZo [ft 6] 

-ogo>- a, A 

(1) (2) O) (4) 

(5) (6) (7) 



[0 0 1 8] 5£ ( 1 ) - (7) R3*4, TklRfiR^ 

-(CH,),- -C(CH^ t ~ 
(8) W 



«l*tt*U VteTfBOxS (8) - (17) testis 

?n/cl^it 0 (8)~(17)*> b it 1 - 

1 0 OfiS**tt U c « 1 - 3 OSia^SteM- So 

[0 0 19] 

[ft 7] 

-O- — B— 

(10) (1L) 



-C(CF^- -SJ(CHJ a - 
(14) (15) 



(12) (U) 
(16) (17) 



[0 0 2 0] XWTIBSIJia (A) 

(B) T^^nSlf^i-U^ig^-r^*^ TT 30 
he Sixth International Co 
ngress on Advances in Non 
—impact Printing Technolo 

(A) 

[0 0 2 2] -«S (I-l) *>£tf (1-2) k 

[0 0 2 3] JKT, -SS^ CI — 13 fc^tf (1-2) 40 

#4f 1-40, 72-100 (4— «S ( I - 1 ) VtHZ 



gies, 3 0 6, (1 9 9 0) J tefcfU^nt^S 
[00 21] 

[its] 

(B) 

nS«5i<0^(*fftl«:^L, «i£S^4 1 - 7 K 10 1 

~i 2 4tt-«a d-2) -e«sns«iao*<*«i* 

[0 0 2 4] 
[Si] 



50 



(6) &m 2003-36979 

9 10 





k 


X 


Ar 




1 


0 




H3OHO- 


3 


2 


0 






4 


3 


o 


_<n>- ! 




3 


4 


0 






4 


5 


« 




<o^ 


2 


6 


1 




<o^ 


3 


7 


. 




a^- 


4 


8 


1 






a 


9 


1 j 






4 


10 


1 




CH, 


4 


11 








a 


12 








4 


13 








a 


14 








4 


15 








3 


16 








a 



[0 0 2 5] [^2] 



40 



50 



(7) ftffl 2003-36979 

11 12 



mis 


k 


X 


Ar 




1 7 








4 


18 




H,Q _PHj 


<£ 


3 


19 








3 


20 




H.C ,CH, 

-o-o- 




3 


21 




-€HD- 

> — ' — ' 




3 


22 




HsQ __PH 5 




3 


23 




HsQ _JCH, 




4 


24 








4 


25 








3 


26 




H 3 C JCH3 


CH, 


4 


27 




H,Q J3H, 




3 


28 




HjQ _J3H> 




4 



[0 0 2 6] C3I3] 



50 



(8) 1#ffl 2 0 0 3 - 3 6 9 7 9 

13 14 



mm 


k 


X 


Ar 




29 




-CHO>- 




3 


30 








4 


31 








4 


32 




HaCO PCH a 




3 


33 




H,CQ PCH 3 




3 


34 




HjCT^CHs 




3 


35 








3 


36 


t 


H 3 Cr^CHs 


"V 


3 


37 




HjCT^CH, 




3 


36 




HaCT^CHa 




3 


39 




HjCr^CH, 




3 


40 








3 



"3D" 



[0 0 2 7] ffi4] 



40 



50 



(9) JSffl 2 0 0 3 - 3 6 9 7 9 

15 16 



mm 


k | 


X 


AT 


HS3 


41 


0 






4, 4' 


42 


0 






4, 4' 


43 


1 


-©-©- 




4. 4' 


44 


1 




©~©^ 


4, 4' 


45 


1 




H 3 C 
H#-©- 


4 


46 








4. 4' 


47 




-©-®- 




4, 4' 


48 








4. 4" 


49 








4. 4' 


60 


• 






4. 4' 


51 








4. 4' 


52 




HjG JSH, 


o- 


4, 4' 


53 






<£ 


4. 4 1 


54 




H,C .CH, 


"V 


4. 4' 


55 




"©MO- 


H*-©~ 


4, 4' 



[00 2 8] [«5] 



40 



50 



(10) «|#M2 003-36979 

17 18 



mm 


k 


X 


Ar 


E333D 


56 








4. 4' 


3 / 




H 3 G CH, 

-©-o- 


H 3 C 


4, 4' 


58 




-CHD- 




4, 4' 


59 




»*K 


Hjco-<y>- 


4. 4' 


60 




-©-©- 




4. 4* 


61 






u ujnv- 


4, 4" 


62 






— .. 


4. 4' 


63 




-^QHO>- 


<y>- 


4. 4* 


64 




H,CO PCH, 




4. 4' 


65 




HaCT^CHa 


0- 


4, 4* 


66 






cP 


4. 4* 


67 








4, 4' 


30 

[316] 


mm 




X 


Ar 




68 




HsCT^CHs 




4. 4* 


69 








4, 4' 


70 








4. 4* 


71 






<0^ 


4. 4' 



[00 30] [*7] 



(11) ftffl 2003-36979 



19 20 



mm 


k 


X 


Ar 




72 


0 


-<y> 




3 


73 


0 






2 


74 


0 


-<y>- 


QmQhQ- 


3 


75 


0 






4 


76 


0 




8 


r 


4 


77 


1 




1 




4 


76 


' 








4 


70 


1 




o-oo- 


2 


80 








3 


81 








r 


3 


82 




hOhO>- 


8" 


4 


63 










3 


84 








CH. 


4 



30 



[00 31] K8] 



40 



50 



(12) «NW2 0 0 3-3 6 9 7 9 

21 22 



mas 






Mr 




85 








4 


86 








4 


87 






8" 


3 


88 


1 


H,C _CH 3 

-o~o- 




3 


89 








** 


90 




-o-o- 




4 


91 








3 


92 








4 


93 




H>C_ CH, 




4 


94 




HjCQ OCH a 


o-o-o- 


4 


95 




HjCO OCH, 


8" 


4 




30 


[g9] 








X 


Ar 




96 








4 


97 




Ha<r^CH a 


©-o-o- 


4 


9B 






8" 


4 


99 








4 


100 






QrO-Qr 


4 



[0 0 3 3] K10] 



50 



23 



WBfl 2 0 0 3 - 3 6 9 7 9 

24 





k 


X 


At 




101 


0 






4. 4' 


ID? 






V^y \s->/ W/ 


4. 4* 


103 


0 


-o- 


8" 


4. 4' 


104 


0 






4 4' 


105 


0 


-©- 




4, 4' 


106 


0 




o-o-o- 


4, 4' 


107 


0 






4, 4' 


108 


o 


-O-O- 


V-y ^r<y 


4. 4' 


109 


1 




QmQhQ- 


4. 4' 


110 


1 




O- 
O 


4. 4' 


111 


1 






4. 4' 


1 12 


1 






4, 4' 



[00 3 4] 30 im 1 1 ] 



40 



50 



(14) 



2003-36979 



25 



26 



mm. 


k 


X 


Ar 




113 












4. 4' 


114 








4. 4* 


115 






8" 


4. 4' 


116 




HA _J=H, 

-o-o- 






4, 4' 


117 


1 


HjG .CH, 

-o-o- 




5 




4. 4' 


118 


1 






4. 4' 


1 19 




HjCQ OCH, 


< 




4. 4' 


120 




HiCO .0CH 3 

-©-©- 




4. 4' 


121 




HjCT^CH, 




4, 4' 


122 






< 


3- 


4, 4' 


123 




HaCT^CH, 




4. 4' 


124 






o-o-o- 


4. 4' 



[0 0 3 5] -ASS ( I - 1 ) *3£tf (1-2) T*^£ 
^LTte, TBE-KjS (ID Sfcti (III) T^S 



ns*-;i/«astt*yxx«r^»iijcffiffl«ti*« 

[0 0 3 6] 
[ft 9] 



(ID 



(HI) 

[0 0 3 7] (II) Sfcfc* (I I I) Ate 

±83-«s ( i - 1 ) *s«fctf (i-2) vfr^n^mm 

4> tc 2 ««W±<D«ii a * nr J; 1/ > 0 
[0 0 3 8] -«S (M) Sfctt (I I I) Rtt 
7j<m/m^, H»fcL<tt*H«ory-;l/ 

<, milts ^^^m. "/atf/l/g, ^V/ so 



akf;l/S«A^tf€»nSo ry-;us^LT«, kirk 

[0 0 3 9] (II) Sfctt ( I I I ) B*5 



(15) 



W M 2003-36979 



27 

cfct/B' fcJu ^n^tlftji^S-O- (Y-O) m-R 
3=7cteg-0- (Y-O) m-CO-Z-CO-O- 
R' ^r^-To C£T\ R, Y, ZtifiljELfcfeOi:ra* 
R ' l*T iftfeL<ti*|jft07 

$U mttl-50fi!S«:SU pte5~5, 000CQ 
■ERSa-r^, L < 1 0 - 1 . 000 (0(DH"P* 

- (CHJd- - (CH a CM a O),-(CH 1 CH 1 ) - 



28 

[0 0 4 0] — »s (II) ( I I I ) Ytt 

^rS-To Y*5«fctfZtt, JlftWtcittTiaoa (18)- 

(2 4) *^iK$n/ciAW6n^o 

[0 0 4 1 ] 
[ft 1 0 ] 



(18) (19) (20) (21) 



(22) (23) (24) 



[004 2] S (1 8) - (24) ^ Rn *5&XfR\2 

^-n^nait^TkKis?. K*»i-4om;v 

giai-4^7;l/3^^1, H»fcL<«*B 

k i — i ooi^i«u f tej^t/gt*. ^n^nffi 20 

Vltco. l Sfcte2©SIR*:**U h *5<fctf iti^ft 
[0 0 4 3] JMTn -«S (ID *5«fctf (I I I) T 
V> 0 &*>\ *K*5^t\ ^/V-(O^J(OA(0«OS^ 



te> ME-»a ( I - l ) *5<fctf (1-2) tT^tiS 

(Dffli^ r-j flas (in w^ns* 

din -e^^ns^-;i/iftan4*uxx-f^o 

I) *3j:tf (III) KfcttS^ffiSfcjjVrR, B. 

1 5 LfeS*«ltiWSft^ft (1 5) 

[0 0 4 4] 
[SSI 2] 



40 



50 



(16) &ffl2 0 0 3-3 6 9 7 9 

29 30 







Y 


Z | 


m 


P 






it 4& 


0) 






— CH 2 CH 2 — 




\ 


81 


(2) 






-CH 2 CH 2 - 


- 


1 


85 




— 1 — 




— CH 2 CH2■— 






83 


(4) 


4 


- 


-CH 2 CH ^ - 


-o- 


1 


89 


C5) 


4 




— CH 2 CH 2 — 




2 


87 


(6) 


4 


— 


-CH 2 CH 2 — 


XT 


2 


58 


(7) 


4 




/ — V 


— 


1 


96 


(8) 




- 




-CCH 2 ) 4 - 


1 


47 




4 


- 










(10) 




- 


— CHjCHj — 




— 


47 


(11) 






-CH 2 CH 2 - 


— 




30 


(12) 


7 




-CH 2 CH 2 - 






57 


(13) 




— 


-CH 2 CH a - 






29 


(14) 






-CH 2 CHj- 






40 


(15) 






-CH 2 CH 2 - 


-(CH,) 4 - 




39 


(IB) 






-CH 2 CH 2 - 






33 


(17) 


10 




-CH 2 CH 2 - 






42 


(18) 


16 




— CH 2 CH 1 - 






44 


(19) 


16 




-CH 2 CH 2 - 






35 


(20) 


16 




-(CH 2 ) 4 - 






33 


(21) 


16 




^> 






30 


(22) 


16 




X3 






25 



[0 0 4 5] CSl 3] 



40 



50 



31 



WBfi 2003-36979 

32 







Y 


Z 


m 


P 


A 




(23) 


16 


- 








32 


(24) 


18 


- 


— CHjCH 2 — 






no 


(25) 


19 




-CH,CH 2 - 




, 


34 


(26) 


20 




-o 


- 


1 


27 


(27) 


21 




XJ 




1 


25 


(26) 


22 




^°^>£ 






24 


(29} 


23 




-CH 2 CH 2 - 


— 


1 


34 


(30) 


23 




-CHjCHj- 


-o- 


1 


29 


(31) 


23 






- 




27 


(32) 


23 




X) 


- 


1 


23 


(33) 


25 




— DH f CH 2 - 


- 


1 


45 


(34) 


26 




— DH f CH 2 - 






34 


(35) 


32 










38 


(38) 


33 




-CHjCH,- 






27 


(37) 


33 




— CH 2 CH 2 — 






30 


(38) 


33 










28 


(39) 


33 










27 


(40) 


33 










24 


(41) 


34 




— CH 2 CH,— 






33 



[0 0 4 6] [$14] 



40 



50 



(18) 1#Bfl2 0 0 3-3 6 9 7 9 

33 34 







Y 


7 


m 


P 


A 


it* 


(42) 


35 










29 


(43) 


36 


— 


-CHiCH 2 - 


""* 




27 


(44) 


37 


— 


-CHjCH,- 






25 


(45) 


38 


- 


-CHjCHj- 


- 


1 


22 


(46) 


38 


- 


-CH 2 CH 2 - 


- 


1 


21 


(47) 


40 


- 


-CH 2 CH 2 - 


- 


1 


19 


(48) 


41 


- 


-CHaCH,- 


- 


1 


52 


(49) 


42 


- 


-CHjCH!- 


- 


1 


47 


(60) 


43 


— 


— CHjCHj— 


- 


1 


51 


(51) 


43 




-CHjCHj- 




1 


42 


(52) 


43 


- 


-o- 




, 


39 


(53) 


43 


- 


V/ — s 

X) 


- 


1 


32 




44 


- | 


uri| wn 2 







9H 
£w 


(55) 


45 




-CHjCH t - 


- 




35 


(56) 


46 


- 


— OHjOHj— 






45 


(57) 


47 










34 


van; 


4a 










qi 
Jl 


(59) 


52 




-CH 2 CH 2 - 






43 


(80) 


52 




-CH 2 CH 2 - 






33 


(91) 


52 




-o 






30 


(62) 


53 










42 


(63) 


54 




-CHjCH,- 






39 


(64) 


55 




-CH 2 CH,- 






37 


(65) 


55 










35 


(66) 


56 










35 



*3tr 



[0 0 4 7] H15] 



40 



50 



(19) #^2 0 0 3-3 6 9 7 9 

35 36 







Y 


Z 


m 


p 


A 




(67) 


56 










33 


(6B) 


57 


— 


X) 







36 


(69) 


58 




"~CH 2 CH2 — ■ 






39 


(70) 


71 


- 


— CHjCHj— 






42 


(71) 


1/6 


1/1 


-CH 2 CH,- 


- 




62 


(72) 


6/20 


1/1 


-CH 2 CH 2 - 


- 


1 


38 


(73) 


6/20 


1/1 




— 


1 


31 


(74) 


6/20 


1/1 


-CH 2 CH 2 — 






35 


(75) 


6/29 


1/1 


-CH 2 CH 2 — 


— 


1 


50 


(76) 


6/29 


1/1 


-CH 2 CH 2 - 


— 




37 


(77) 


6/31 


1/1 


-CH 2 CH 2 — 






43 


(78) 


8/8/29 


1/1/1 


-CH 2 CH 2 - 


- 


1 


40 


(79) 


8/29 


1/1 


— CH 2 CH 2 — 






36 


(80) 


8/29 


i/i ! 


-CHjCH,- 


hO>- 


1 


30 


(81) 


8/29 


1/2 


-CH 2 CH 2 - 






35 


(8Z) 


8/29 


2/1 


— CH 2 CH 2 — 






42 


(83) 


72 




-CH 2 CH 2 - 






60 


(84) 


73 




-CH 2 CH t - 






54 


(85) 


75 




— CH 2 CH 2 - 






65 


(86) 


75 




-CH,CHj- 






62 


(87) 


75 




-CH,CH 2 - 






55 


(86) 


75 




(pH 3 






30 



-30" 



[0 0 4 8] [Si 6] 



40 



50 



(20) ftM 2003-36979 

37 38 







Y 


z 


m 


P 


A 




(89) 


75 




-o 


- 


1 


63 


(90) 


75 


- 




-(CH,) 4 — 




57 


(91) 


75 


- 








32 


(92) 


76 


- 


-CH 2 CH,— 






70 


(B3) 


76 




-CH,CH a - 






55 


(94) 


77 




-CHjCH 2 - 


-(CH,) 4 - 




40 


(95) 


77 




/ V— 

\ / 






51 


<96) 


78 




X) 


- 


' 


46 


(97) 


79 








1 


43 


(98) 


79 


- 


— CH 2 CH t — 


-©- 




34 


(99) 


80 










32 


(tt») 


81 










36 


(101) 


61 










32 


(102) 


82 




-CH 2 CH 2 - 






45 


(103) 


82 




-<CH 2 ) 4 - 


-O- 




35 


(104) 


82 




-o 






37 


(105) 


82 




X) 






34 


(108) 


82 










29 



[0 0 4 9] imi 7] 



50 



(21) (1582 003-3 6 97 9 

39 40 







Y 


Z 


m 


P 


A 




(107) 


83 


— 


-CH,CH,— 


— 


1 


55 


(108) 


85 




-CHjCH,— 


- 


1 


36 


(109) 


86 


- 


-CH 2 CH,- 






30 


(110) 


86 


- 


— CH 2 GH,— 


-O- 


, 


26 


(1H) 


OA 








1 


27 




86 










25 


(113) 


87 


— 




- 


1 


36 


(114) 


87 


- 


— CHjCHj — 


-O- 




30 


015) 


89 




-CH e OH t - 




1 


34 


(116) 


83 




-CHaCHj- 




1 


29 


(117) 


83 




CH, 

— c-c— c— 


— 


* 


26 


U la) 


94 










90 
Zil 


fun's 
\1 IB/ 


06 




— pHjTH — 








(120) 


SB 




— CH^Hj— 






29 


(121) 


97 










28 


(122) 


9B 




-CH,CH 2 - 






33 


(123) 


89 




-CHzCH 2 - 






30 


(124) 


89 




-CHtCHi- 






27 


(125) 


S9 




-o 






28 


(12B) 


101 




-CHzCH,- 






48 


(127) 


102 




-(CH,) 4 - 


-(OH,) 4 - 




53 


(128) 


103 




-CHjCH,- 






59 


(129) 


105 




-CHjCH 2 - 






42 



[0 0 5 0] Si 8] 



40 



50 



(22) 



tffffl 2003-36979 



41 



42 



[00 5 1] 







Y 


Z 


m 


P 


A 


ft? 


(130) 


105 




-CH,CH,- 






34 


(131) 


105 






- 


1 


36 


(132) 


106 


- 


-CHjCH 2 - 




1 


40 


(133) 


107 










34 


(134) 


108 






- 


1 


30 


(135) 


109 




— CH 2 CH 2 - 






35 


(136) 


109 


- 


— CH 2 CH 2 — 






31 


(137) 


109 


- 


-O- 






33 


(138) 


109 










30 


(139) 


110 


- 


\_ / Ha 






39 


(140) 


111 


- 


-CH 2 CH f - 






36 


ft A\ \ 
VM 1 J 


111 




ru rjj _ 






O 1 


(142) 


111 










34 


(143) 


111 




x> 






29 


(144) 


112 










26 


(145) 


75/80 


1/1 


-CH 2 CH 2 - 






30 


(146) 


75/80 


1/1 


-CHjCH,- 






27 


(147) 


75/80 


1/1 


-o 






26 


(148) 


76/93 


1/1 


-CHjCH,- 






27 


im \ 9] 




A 


Jt* 


Y 


2 


m 


P 


(149) 


75/93 


1/1 


-CH 2 CH|~ 




2 


24 


(150) 


75/77/93 


1/1/1 


-CHjCH,- 




1 


28 


(151) 


77/93 


1/1 




-O- 


1 


26 


(152) 


77/93 


1/2 


-CH 2 CH 2 - 




1 


29 


(153) 


77/93 


2/1 


-CH,CH 2 - 




1 


34 



[0 0 5 2] (II) fccfctf (III) X'TnZtl 

10. 000 — 300, 0 0 0CDWfrffllC$>Z><Dtfft& b 

[0 0 5 3] -flftS (II) *5<£tf (III) T'^^n 
**-7maStt#Ux^-r;l/«, TE*3fiS (1-3) 

(1-4) T'7K2ft&*-Jmm®L*:S'?--*, 
milis JB4HfiSW»fk*BlJSJB2 8# (AS, 1 9 9 
2) . «fcE«?n/ta»o»ttTifi«^Scklcj: 



otMtSC^^f§o &*5, «?j!xS (1-3) *5 
cfctf ( I - 4) *K A r , X. T\ BdlB-flftS 
( I — 1 ) *5cfctf (1-2) ICfctt* A r s X> T N k 

tmmv&Q, a' w^bs* />py>ig?, sfcias 

-0-Ri3^U Ri3«T;U4=-;l/S. ■»*rc«*H 

[0 0 5 4] 
Hti l] 



50 



(23) 



ftM 2003-36979 



43 




(1-3) 



[0 0 5 5] — «5£ (ID t^?nst>- 

t*#^>o a* *<7fc»»oJa^fc:«\ taaico^iixt (i- 10 
3) fectt/ (i -4) T^^n**— yKUisstt^eyv— 

*\ HO- (Y-0) m-HT'^$n5 2l7;l/3-;l/ 

*-;i/*nastt^-/v-iM«wc«Lr, lxio, o 

0 0—1/1 OfiBffi, »$L<«1/1. 0 00-1 

W£L<, h/l/X>\ ^nu^V-tf^ l-^PPt7 20 
fc:»LT, 1 -1 0 OSSSfk #$L<&2-5 Ofifi 

[0 0 5 6] JKJC»7». »*J*fflV>ftiEpofe«*K:tt 

SWcSTU *-;l/|tatt#yxXT-;l/*wai*'i4-, 30 

Uxxf;l/*«HiS *S mt«ffl3i*li 0 31 L T fe £ 

ORfc^-7l/»att*Uxxr-/l/*»«P«-&*J«*J«*, 
;Mt3SStt*yxXT-7l/ 1 fiaSWcttLTs 1 - 1 0 

K»»J«4*— ;HH58!1lsRyxXT-7H SfSSP 40 
fC^LT, 1-1, 00011^, W$L<(il 0-5 

[0 0 5 7] A' ^Moyxoii'&tcW, t5aiO«jgxC 

(1-3) £>j;tf (i-4) t»^^ns^-;i/»ajttt 

HO- (Y-O) m-HT'/T^tl§ ZMTfV 

*-;l/|ta!tt*yT- 1 3ate*tLT* 1-10 

£LTte> Bft^fbX fh7tKP77> (TH so 



44 




F) s h;l/xx ^nn^v-tf;^ i-^DPt7^U 
IT, l-lOOSfigP. »£L<fci:2 — 5 0fiSSP<O 

[0 0 5 8] HO- (Y-O) m-HT^nS 

*<6 2«r;l/=i-;W8li:Mao«aa (1-3) $5&T3 
(1-4) T?^«nsaao*-;i/*ft2Stt^yv-}Sffi 
WscticioTl^tSo c<om, 7k(i2fffir 

1 fiaSHc»LT\ 1-1, 0 0 0fifigp> 
W*L<tt 1 0-5 0 OlMOBBTfflV^tlSo * 

^U>\ '>^pdx^x F^ppx^x h;l/X 

tfflv^ck#«*«?»*. fBHIMbflMKtt* 
Ift^tt^yv-lSSgP^^LT, 0. 1-1 0M 
g|5. W£L<te0. 2-5fiSSPORHTfflV>e»tlSo 
[0 0 5 9] A' #-0-Ri3 Oif^Cti, tu^Hi^ 

s (1-3) *5«£o' (1-4) rssn**— ;i/HiSitt 

^/^-C, HO- (Y-O) m-H^tlS2i7 

U xXr/^fcJ:0^T^§o 2{ffiT;U:a-;l/Si 
ti^-zl/ttaHS^eyv- l MSffifcfctLT, 2-10 0^ 

Ms l < « 3 - 5 0 ai^iijitffli/^nso Mint 
/MiattttyT- 1 iawtcwLT, 1/10, 

0 0 0-111^ dflL<(il/l, 0 00-1X2 

Bm^osear-ffli^n^o rje«\ s*saa2oo — 

3 0 0°CT*m\ i-O-Ri3^e>l-0- (Y-O) 
m-H^OxX7VU£«**7tlHi. HO- (Y-O) m 

^CkWIL^o HO- (Y-O) m-Ht 

«»Rrft6* l - ^ d a 1 7 * l/^«0*»j!SiS«*ffl^ 
T\ ^EETT'HO- (Y-O) m- H^jTC* 

[0 0 6 0] -7?, -J&:£ (III) T^Stl**— ;!/ 



(24) 
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46 



SCktfMS. »S (II) T»««tl**- 

fcfccfc^TTEMiijK CI -5) ftcfctf (1-6) 




a*. (i-5) (i -e) 

Ar, X, T, kfccktfmtt, mjIS-^S (I 
- 1 ) fccfctf (1-2) tCftfrtS A r s X, Y N T > k 

[0 0 6 1 ] 
[ft 1 2] 



(1-5) 




[0 0 6 2] *fg^C0S«E L*?0*««fclO 

HuIH^-^WiMtt^Uxx-r/l/^^WLT^So #RW 

OftSfcOfcSWfcU cne<D'>ft< £fc-@#ft9IE* 

[0 0 6 3] WT. 0I4#SLO^ cfcOBMfflteBifE 
SWWT^oT, 0 1. 02. 0 4CDif-£te N 5 o 



fb^WJB^ttE»Ol»'&O-tWP*0. H3eo«^i, « 
«fbd«**< 1 00»&Oi^t. ft*5, 0 1-04 

[0 0 6 4] 0 1 icSttaE LJR^i, 293fftl»tt£ 
6, «?IKXJl5ftCfttBmi7«IR%8UiLT4:« 0 

tf»BM7*IIIWIttlbra* 0 B3KStWEL 
K>aSftg«:J*oa3ttJl 6 ^t/f®ttl 7 LT ft 

o»3OT6atf»BfHi7*IB*WBLTft* Q WT> 
^^KM«o ftfc, WE*-;W*aitt#Ux 
XT^i/^tmflMfr&BjJBfc:* 0 2, 0 4M^2fi&W 
iEL jR^OBWfillOW*, *-;K»aiJB 3 £ Ltftffl 
U Sfc, 0K B3(c««n5SaEL«^OH«l/a 

[0065] 01 -4ic7Ts-$nz>^mE Lm=F(ommf& 
ffl^enso aunts 2 amMK*sisfcn«uc9B 



(25) 



tti2 0 0 3-3 6 9 7 9 
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48 



i/^K (I TO) , KffcXX (NESA), Mit-OV 

[0 0 6 6] (212, B4K:^;*n£*«E Lig^CD/ffif 
^-;l/iSl3l^t-«tt^'JXXf;l/ 

£ A6 (c * - /Wfi3Stt# 'Jxxf ;HWI-0* - 'l/M&tt 

i n%ai>L5 oii%o«!n?B6»iSLri6 

i^i:^6> rh77xxi/^>7 = ^iM»^ L 
[0 0 6 7] B2tSSnaS»E LlR^oWWfiSctoW 



aw*, t^^^^^si*?^ # 
( i v- i ) ~ ( i v- i 5) ^ffl^ens^ cne 

fcH£*ftfcfc©-l*tt*^o &*5s HKiiS ( I V — 1 
3)-(IV-15)^ n*«fctf x« 1 W±C0IE»«: 

[0 0 6 8] 
Hfcl 3] 



20 





(IV-2) 




t-C^H, 



flV-7) 



(IV-B) 



P2H5 



av-9) 



[0 0 6 9] 



[it 1 4] 
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(26) 



ttM 2 0 0 3 - 3 6 9 7 9 
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50 



H H 



(TV-10) 




(IV- 1 2) 




(IV-14) 

[0 0 7 0] Sfc, WttE LiR : F<DH^ttlft±«l^«a 

*3tt s fe^fb^^^o K-tf> 9m h it fcfc 0 . 0 
0 1 M%~~4 0M%SS. L< teO. 0 1M 



NCyCN 




(IV- II) 



H211+1 




(TV-13) 



(IV-IJ) 

n^ 0 »a***ffifcLT, TEoft^* (v-i) - 
(v-4) tffflt^ns^ cne>*cKs*n/'cfeoT- 

[0 0 7 1 ] 
Hfcl 5] 




(V-l) 



(V-2) 





(V-3) 

[0 0 7 2] 0 1 5(/a2^tl5SaE L*?Oi 



(V-4) 

flE€r«FOa«H6fc«flB«a7tOKIfc»A*n*o C 
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(27) 



^2 0 0 3-3 6 9 7 9 

52 



m (v i - i) - (v i -3) tfffl^ensav cne [0073] 
icm^nrc^<Dx^t^\ lit \ 6] 




(VI- 1) (V7-2) 



(YT-3) 



[0 0 7 4] BK B3K:^£ft3*f«E LIR^OHW 
±E*-^»att*Ux^'7 L ;l/*te«3lfi«««5 OSS 
ttfluEft^W ( I V - 1 ) ft!,* Ufc-frtt (I V — 1 2 ) 

0ii%-5 0li%M^iittJ;^o il^^j:! 

jgtctiTiBcofk^ (vii) ^ffl^ens^ cntc 

LTfc*BuE{fc-&1*l (IV-1) ai^Ufc&W (I V-l 30 

2) idwaiiifflt^ns^ L^tcaA^ns 

1 0M%-5 011%»S^«feJ:^o 
[0 0 7 5] 
[ft 1 7] 




HaC 



t-C 4 M8 



(VU) 



[0 0 7 6] H 1 -H4JC^$nS^«E L^oaw 
In, Sris Pb, Au. Cu> Ag, A 1 %?<DiklM^ 

Mgo, s i 02, t i ozmcD&mmtvb. #ux^u 



t-C«H. 



[0077] cne>a i -a4*c/f^n5S«E l*? 

ffllffi»!« 2 ±KXbT >=!--• r-f f-f7?a 

[0 0 7 8] ^C, «*«E LJtfF©«««tefci;T* 
*-;l/«Bg/i3. tt?tK£JI5. fSft«4rtywi**y 

[0 0 7 9] !B«Sn3*-/M»ai«3, H**4Rtf 
03 — 0. 0 8 ^mCOiBHT^cl k^»^ ^ 

/c, +-vuriftaiffi«:it'oa)t»6 0KWi. o. 03 

-0. 2 ^m*l£*)W£LV>o ±E*»» (WE«W» 

[0080] lt> afgtc fa^i&asH5*w*** 
[0081] *»wo5&«e lir^*. -ticommm 

«Atf, 4-2 0VT% ttiSffiai-2 0 0mA/ 
[0 0 8 2] 



(28) 



^2 00 3-3 6 9 7 9 
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[0 0 8 3] iM"J(Cffll>/c^-^W;xXr^ 

[WRffcfctt (12))- 
N, N' -^7x-^-N, N* -tfX [4-*h*is 
^;l/fc;b7x-yl/] - [l. 1 * -tf:7xx;i/| - 

0 g&^tf^b^h^v'^VO. 1 g%5 Om 1 <0 

y^*zi\z\^ mmmT, 2oovv3mmnmm 10 

fft/co N, N' NT -t£X [4- 

^h+^;l/t^7x^;V] - [l. r -tr^xn 

;M -4, 4' - vt ^ ymmzntc n tttwm l * 

0. 5mmHg«EUxfl/y^'Ja-^9 
SL^e>2 3 OTC*CftlJ»U 3WflHRffi*«»fe. * 
ffiKWftfflU h;l/X>5 0mltjg»LT^ 
SWfcttjflU ^^y-^2 5 0ml^I 

S?^, 1. 9 g<o*— ;i/$iiasi4^UxXT-;l/ (flflJ^ffc 20 
&8K12)] ^#fco tf^SteG pcfcrauffiu m 

w=3. 4 2X10 4 (Xf-l/^I) t^O, 

[00 8 4] -§/£#J 2 [0J^{k-&W (102)) - 
N, N* -t£X (a-* +y=f-)V) -N, N* -tfX [4 
-^h^'>^W-;l/7x-;I/] - [1, 1' -tf-7x 

-/i/] -4, 4' -^r ^ >2. og, xf-uy^ij3 

0ml(D77Xat:An, 200^3^ 
BHraSBHSffUfco N, 1ST -trx (a— ±y?-M - 30 
N, NT -tfX [4-^^^M-/l/7x-;W - 

[1, r -tr-7x-;w -4, 4* -isr^^mnn 

^nrcCt^mmLfc^ 0. SmmHgtcMELTx 
fUyyya-^SSb^^e 2 3 0°Clc*n&U 3 

/-H>2 5 0ml *«»Lrv^S«t»tcSSTl>T*U 

*yxxf;l/ [WJ^ft^W (10 2)) £rt#fc 0 #^iS 40 
(iG P CKTMSU Mw= 3. 20x10^ (XfU 

[0 0 8 5] —£f$.m 3 CCT^t^ (10 9)) - 
N, N * -If X (£ — *7xx;l/) -N, N' -t£X [4 
-^h^'>*M:x;l/7xx;l/] - [1, r -tf7x 
-4. 4* -S/7^V2. 0 g. Xf-Uvyij n 
-;U8. 0 g^^tf-r b^y h^>^^ >0 . Ig^r5 
0ml An, gfgMffirR 2 0 0 < CT*3*$ 

lUMKMttlfc. N , N' -tTX (4-*h^>-2- so 
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^f;l/7ix;W -N, N' -tfX [ 4 h^v^/l/ 
&l/7i^;i'] - [l, T -t£7xx;i/] -4, 
4' -^Z^>^mS^n/cC^^6il^Lfc^ 0. 5 
mmHg^iELTX^Uy^'J n-rt^S^ Lfctf £ 
2 3 O'CicftnJS&U 3B$ra^JcG^^t/co foii 
£*T?«**PU h;VxV5 0m 1 fc»WLT^»1frE:ii» 
U *<0«ffi*\ ^^/-;l/2 5 0ml^S»Ln^ 

1. 1 gOt>-;VilWJxxr;l/ m^itSW} (1 
0 9) ) ^i/co ^SfriG PC*CT9J£U Mw = 

2. 6 8X10 4 t/Y-O 

[0 0 8 6] (USSffiJ 1 ) 2h-;KHiStt*yxx-r-;U 
[flj^ft&l* ( 1 2 ) ) (Mw= 1 . 23X1 0 5 ) (?) 
5a»%^^nDX^>}8MJ&WSiU 0. \ fim(D# 
'Jfh77WPXfU> (PTFE) V-r;!/*— T'« 
JflLfco cKOrSfS^rffll^T, 2mm>Pic05@e^! I TO! 

y^tc^oaflJL, «ff*?jo. 1 iim<D*-j\sffimm* 
isfttitizmmt&te ( 1 v- 1 ) ^^yyxfyt;- h 
mmo. 0 5 nmcofmm^B^tco <KDm<on&& 

fcfcl 0- 5 To r r, hSKfcfc 3 0 0 "CT*^ fe B «S 
l/>TM g - A gM^«li(Ccfc Olf LT, 2 mm 
M* 0. 15|imf©tt®tS?:ITOiS«it5 
cfcSKUg/SLfco »*«tlfc*« EL 
0.0 4 cm 2 T^9/:o 

[00 8 7] (HSS0J2) t^;l/i^'Jxxf/l/ 
(0»^ffr&W (1 2) ) (Mw=3. 42X10O 1 
fifigP, LTttE«3*ffc*W ( I V - 1 ) 1 

tttt«n«U i0H%'>^PPx^yffi«iS 
U 0. 1 ^mCOPTFE7-i'/^-T'lIL/Co CCD 

fli LTfl^P 0 . 1 5 ji m<D** 'J r»KS!te«»0««JB 
*JB/£Lfc 0 ftttEJftS Mg-Ag^«l 
©(CcfcO^LTs 2mmf§. 0. 1 5/iml|C0f®i 

[00 8 8] (^SBCT3) sh-;l/«BSStt*yx^-r;l' 
(W^ft'&ia ( 1 2 ) ) (Mw=3. 4 2xi0 4 )^r 

2Sffla5. H)t«»fcUTmiawi«fk** (iv-d 

*0. 1SSSP> m=?ffix£ttHt LTWE««ffc«* 

(v 1 - 1 ) * 1 aaasfcig'&u ioii%^pp 

x^V^ffi^miaL, 0. l/imOPTFE7^^- 
T*»5flLfCo C<Drg^fflU>T, 2mmi(7)Ml T 
omffi*x^^yytc<J:OJB«Lfc^XSffi±^, -r 



(29) 
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-Ag^^Ii(C<j:01iLt, 2mmfi, 0.1 

L/co M^n/:«ELi^W(iO. 04c 

[0 0 8 9] ^-iHBaSftaRUxX-r/l/ 
[ffJS^ft** (12)] <Dftt>K>lC *-/I/«fifflSM*U 
xXf;V (WSft^ft (10 2)) (Mw=3. 2 OX 
1 O 4 ) J&ffl^jfeW*Mi. XfiKMl fcR|«fc:LTW«E 

[0 0 9 0] (Wzmms) ^-;l/^14^Uxx-r;b 

cw^fb^w (i2)) <DKt>oic *-!umm&#v 

XXt;V [i/^ft^ftl (10 2)) (Mw=3. 2 OX 
1 O 4 ) SfflV^ttWtt, Hiffi#iJ2 fcrafcLTW«E l 

[0091] (SifiS#iJ6) ^-;l/i^'Jxxf;i/ 
[«3*{bdtt (12)) <of*ifc>Dfc\ *-;M*aitt#i; 

XXf/l/ (PK(t§ft(10 2)) (Mw=2. 6 8x 

l 00 tffl^fcKJHi, *ffM3£NllK:lT4r«E 
L*f*fflBLfco 20 
[0 0 9 2] mmmD ^-;l/»gs^'jxxr;l/ ' 

[flw^ft** (12)) <o«t>t)*c. *^maffl*y 

XXf;l/ (W/Tft^ft (10 9)) (Mw= 3. 20X 

i o 4 ) hsbwi tmmcLrmmz 

[0 0 9 3] SMtJ8) ^-;Hft$MttjKUxxx;I/ 

wmt&v® (12)) o^ofc. *-/m>asttsRy 

xxf;i/ imffsVc^Vn ( 1 0 9) ) (Mw= 3. 2 ox 

i 0 4 ) *m^rcVL*ruz, mmffl2 tmcuxmwtE i 

JlPF*ff«Lfc. so 
[0 0 9 4] *-yI/Hiiitt#yxx«r/l/ 
[fl&J^fb^l* (12)) <DKt>Olc^ *-;M*aStt#U 

xXr^l/ WiJ^fb^ (109)) (Mw=2. 6 8x 
1 O 4 ) Sffll^Wrttt, ^WJ3i:»LrtiE 

[0 0 9 5] ttMMW 1 ) TI2^iix^ (VIII) Ttts 
SflS *-^ll3ii»»* 1 fiflglk LTAuf2 

flw^fk** ( i v- i ) * i tsaratjg*: lt* 
'j^f/M^^uu-h ( p mm a) zimm^m^ 
u i omm%is?zi£3^$>mm%:mmL. o. 1 \i ™ 

mOPTF E7^W- T'ffijflL/'Co C<Qig«*:ffl^ 
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T\ 2mmSOfiiS I T OWSfcx-y ^ytcj; 9 fl£ 
«lfc*7Xi«±Ki, Affile J: D»*LTIWP 

0. 1 5/imO^^Urtt3M^^H«^Je^L 

lflt> 2 mmlS, 0. 1 5 *i mfOflll^: I T 

[0 0 9 6] 
[fbl 8] 




(vm) 

[0 0 9 7] OURW2) ^-^tt^'jXXf/^ 
LT#U ex/b*;WV/— Jl/ (PVK) ^2lig^ a 
3Wt»fcLTHE«*fbd* (I V-l) £0. lfiS 
35. ^Plftattm*: LTffiSBflfl^fb^fls (V I - 1 ) * 

isms&^u i oii%v/^pnx^y^iii 

U 0. 1 /imOP T F E7^W- -CHBftLfc. £<D 

»«*fl!^T, 2mm^<Dmmm i Toig*x7f> 

*FLT/gJP0. 1 5 tiTn<D&-frm&m*&j£lstco + 
Mg-A g^££tt^«lC<fc9^»L 
T\ 2mmipi, 0. 1 5 /x m/S<DWffiW«£: I T Ofi 

(133. 3X10 3 Pa (10- 3 Torr) ) TMT 

5 0 c d/m 2 £&£<£?tcm?Mf£:l££U feWSm 

* (hou r) fcLfco CtOWOJBttWfflttSSJR 1 ?* 
^<btt^2 OtC^-To 

[0 0 9 8] 

[*2 0] 
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(30) 



WBB 2 0 0 3 - 3 6 9 7 9 

58 





ftftftis 

(cd/m*> 




mutes 

(mA/crn 2 ) 


(hour) 




740 




7.0 


30 


mmm2 


500 


ft* 


68 


32 




520 




6.9 


28 


nmm* 


800 


19 


6.6 


31 


mm b 


620 


» 


8.5 


31 




580 




7,2 


26 




480 


* 


9.5 


16 




450 




9.8 


15 



coo9 9] m2o<Dffe%kfrt>nffim, tmmfrz, ± 
is— «sc ( i - 1 ) ^<fctf d-2) "rs«ns«jB^ 

[0 10 0] 

d K&sa&fr tti E L fc^fcatflW ft c <h T * £o 



[13 4 ] *HWO*Wt»ajttiR : FOJB«l«0«0- 

3 *-;l/*aiJB 
4 

5 m^mmm 



w 1 ] 



[0 4] 

^^^^^^^^^^^ 



[132] 





7 



13] 




(51) Int. CI. 7 W»JIB*f 
H0 5B 33/14 



F I 

H 0 5 B 33/14 



B 



(31) 
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(72)feefl# 3KUJ WA 

»&JII!Slffi£fl§rtmtKl600#tt& g±-t£n 

(72)#£fE# HB =«f 

#^U!imSffir|jtir«,M600#JtS g±-tfo 

(72)«i»S KT if ft 

#3SsJHJRBifi«rU1rtrtKi600«« «±*o 

(72)«9HS H£ S 



(72) £B 3SJ¥ 

(72)f£Bfl# 8SEB 5£B 

»^iii!)amsffimtt«,M6oos«i s±-tfo 

(72)«W# X£ 

#3SWI|*SS*HrUttiai60O*lft *±-Bo 

F£ — A(#3f) 3K007 AB02 AB03 AB04 AB1 1 AB18 
BA06 CA01 CB01 DA01 DB03 
EBOO 

4J002 CF131 EE056 ES006 EU216 
GPOO 

4J029 AA01 AB01 AB04 AC02 AE04 
AE18 JC052 JC062 



